Introduction
Medicinal plants are in common use in most of the developing countries [1] . Plants are morphologically similar and correct identification in crude form is very difficult. The Foliar epidermis is one of the most significant taxonomic characters from the biosystematics point of view and the taxonomic studies of a number of families are made on the basis of leaf epidermis [2, 3].
The significance of pollen morphology in the taxonomy of Apocynaceae has been investigated by many researchers including Guinet, Mareues, Schill Nilssons and Van Campo [4] [5] [6] [7] [8] . Apiaceae, a family of about 300 genera and 3000 species is cosmopolitan in distribution, mainly in northern regions [9, 10] . In Pakistan, it is represented by 56 genera and 167 species [11] . The family is of considerable economic importance for food, flavoring, and ornamental plants. Apiaceae also has some poisonous plants. Seeds of Apiaceae are of importance because of their essential oils. Of this, caraway seeds (C. carvi) are used in bread, Dill (A. graveolens) is used in flavoring dill pickles. Ranunculaceae is a large family of 50 genera and 2000 species widely distributed throughout the northern hemisphere but also in southern temperate regions [10] . In Pakistan, it is represented by 22 genera and 114 species, of which genera like Nigella, Anemone, and Aquilegia include plants of ornamental value [12] . The level of confidence in taxonomic units supported by different kinds of data is likely to be much higher than for those supported by only one kind [13] . Thus, the main objective of the study was to characterize the taxa by using multiple and complementary perspectives to supplement the traditional morphologybased description with additional markers (foliar epidermal anatomy & palynology). The objective of the palynological studies was to provide additional knowledge about the pollen morphology of the taxa already investigated by the above-mentioned workers as well as to include additional taxa, which were not considered in the studies of previous workers. The character of spine index was used for the first time to characterize pollen of the taxa under investigation.
Materials and methods Foliar cuticular studies
Fresh samples for the type and shape of leaf epidermal cell studies were collected from the field and prepared according to the modified method of Clark's [14] , Voucher numbers are given in (Table 1 ). The leaves were placed in test tubes and treated with 88% lactic acid, in a water bath (Model, Memmert-91126-FRG, Germany) at 100 °C for 20-40 min. They were then removed from the test tube into a Petri dish. A drop of lactic acid was used to soften the tissue of leaf due to which it's peeling off is made easy. Slides of both abaxial and adaxial sides of leaves were prepared and observed under light microscope. Microphotographs were taken by using a CCD digital camera (Model: DK 5000) fitted on leica light microscope (model: DM 1000). These micrographs were useful for identification and differentiation of epidermal cells on the basis of microscopic features. The leaves were prepared for scanning electron microscopy (SEM) by the standard methods described by Erdtman [15] . A leaf piece washed with acetic anhydride was directly transferred to a metallic stub and let it dry. Then it was coated with gold in a sputter chamber (Ion-sputter JFC-1100) with coating restricted to 150 °A. Scanning Electron Microscopy examination was performed by Jet microscope JSM-T 200, in Centralized Science Laboratory, University of Karachi. Foliar epidermal characters like epidermal cells, stomata and trichomes were studied.
Palynological studies
For these studies, the glycerin jelly was prepared according to the modified method of Parveen and Qaiser [11] . 500 mL of distilled water was taken in a beaker and heated on a hot plate (model UELP Scientifica, Germany). 35 gm of gelatin was added when the temperature reached 70-80 °C. After an increase in temperature, it became a viscous liquid of glycerin jelly. Whole solution was kept on heating for one hour. 35 gm of glycerol was mixed in it with few crystals of phenol. Then 0.1% safranin was added with the 1/8th volume of glycerin jelly. It was stirred till uniform pink color appeared. Jelly was stabilized at room temperature. Specimens used for foliar epidermal analysis were also used as a source for polliniferous material. For processing of pollen for light and scanning microscopy, the slides were prepared by the modified procedure of Erdmann [16] . For light microscopy, the pollen grains were mounted in glycerin jelly stained with 1% safranin, on a glass slide. A glass coverslip was placed on the prepared pollen glycerin jelly mixture. When cooled, the glass slide was labeled and edges of the coverslip were sealed with transparent nail vanish. The prepared slides were studied under the light microscope. Pollen shape, pollen diameter, exine thickness, exine sculpturing, the height of the spine, the width of the spine at its base, spine index, inter-spinal distance and pore diameter were examined. Details of pollen morphology were based on the measurements of 10-15 grains. For SEM studies, pollen grains suspended in a drop of 40% acetic acid were transferred to clean metallic stubs and coated with gold using a JEOL JFC 1100 E ion sputtering device. SEM observations were carried out on a JEOL microscope JSM-5910. The work was carried out in the Centralized Science Laboratory, University of Karachi Pakistan. The terminology used was that of Erdmann, Moore and Punt [16] [17] [18] .
Results and discussion
The detailed medicinal uses of the six investigated plants species are shown ( Table  1 ). The foliar epidermal anatomy of C. roseus showed ordinary epidermal cells irregular to cuboidal, pentagonal and hexagonal to polygonal. Cell walls thick, straight, irregular or wavy. Cells compactly arranged without intracellular spaces without glands and hairs. Stomata absent adaxially or very rare. Stomata are of anomocytic type abaxially. 36 μm to 56 μm long and 25-30 μm wide ( Table  2) . Foliar epidermal anatomy of T. ammi showed conspicuous costal and intercostals zonation. Ordinary epidermal cells irregular, longitudinally arranged and somewhat tubular, walls sinuous. Coastal zone with Caoxalate crystals, costal epidermal cells small, transversely flattened, compactly arranged in the form of filaments. Stomata absent coastally, prickles and glands not observed. Epidermal cells in the foliar epidermal anatomy of A. graveolens are irregular, polygonal to cuboidal. Cell walls are sinuous shaped. Stomata anisocytic, common on surfaces, subsidiaries cells unequal, guard cells bean-shaped ( Figure 1 ). 50-75 μm long and 45-55 μm wide, stomatal pore 20-35 μm long. Glands, prickles, and hairs not observed. In the foliar epidermal anatomy of F. vulgare costal and intercostals zones are distinct. Intercostals ordinary epidermal cells rectangular, tubular, cuboidal to polygonal, arranged regularly in vertical rows. Cell walls markedly sinuous, stomata dicytic, common on both surfaces, 22-30 μm long. Subsidiaries slightly unequal with irregular outline. While in the leaves of C. carvi zonation is absent. Epidermal cells irregular, walls wavy, eglandular adaxially. Stomata common, anomocytic, 42-52 μm long and 25-31 μm wide. Subsidiaries absent. Epidermal cells of N. sativa irregular in shape, angle somewhat stellate, stomata present, anomocytic, unicellular, glandular and club-shaped trichomes present. 150-200 μm long, narrowing into a prominent beak at the tip. Stomata are 60-90 μm abaxially and 40-60 μm adaxially, few abaxially and common adaxially. The pollen grains of C. roseus is prolate with exine sculpturing elements elongated sideways and extending more or less parallel, forming grooves or gaps between them. C. roseus has the largest pollens (57.4×37.5 um) and T. ammi has the smallest pollens ( Figure  2 ). The pollens are tri-colporate and about 57.4 μm long and 37.5 μm wide. The colpus length is about 47.4 μm. Pollen grains of T. ammi is per-prolate with exine sculpturing striate with sculpturing elements elongated and extending sideways and parallel ( 
